Thiomersal keratoconjunctivitis is a common problem in soft contact lens wearers, accounting for thirty two (10%) of three hundred and twelve consecutive referrals for contact lens related problems to an out patient department. The clinical findings in 55 patients are described, of which 42 show the 'typical' appearance of the condition. This consists of non-specific conjunctival changes, Iimbal follicles, super ficial punctate keratopathy and superior corneal epithelial opacity. Thirteen atypical cases are presented, demonstrating superior Iimbitis occurring in isolation, coarse punctate keratopathy, severe keratopathy with visual loss, pseudo-dendritic corneal lesions, acute conjunctival hyperaemia without keratopathy. Symptoms were also seen in two patients who were hard lens wearers. In such atypical cases, diagnosis may be difficult but can be aided by the use of topical challenge with thiomersal.
Thiomersal keratoconjunctivitis (TKC) is a common complication of contact lens wear. Although thiomersal hypersensitivity is often manifested as a distinctive condition, a number of different patterns of clinical disease have been described.1,2 These can be confused with other external eye disease.
The aims of this study were to determine the frequency of the disease amongst cosmetic contact lens users attending a clinic for treat ment, and the different patterns of TKC and the proportion of TKC patients presenting with atypical disease.
Methods
A retrospective survey was carried out of all new patients attending a clinic for advice about lens related complications to determine the proportion with TKC. These patients were all phakic, and were wearing lenses for simple refractive errors. Additional cases of TKC from our files were included to demon strate the clinical spectrum of disease.
In each case, the history, clinical features and time course to resolution were recorded. Cases suspected of being TKC, but who did not have the characteristic clinical appear ances, were given a topical challenge in one eye. Thiomersal 0. 005 % in isotonic saline was given four times daily for up to 3 days. Positive responses usually developed within hours when the challenged eye demonstrated bulbar conjunctival hyperaemia; this was often asso ciated with mild discomfort. There were no late responses and no other adverse reactions were recorded.
Results
The records of 312 patients presenting con secutively to a clinic fdr advice about contact lens related problems were analysed. The prevalence of these problems is shown in Table I .
Correspondence to: N. Wilson-Holt FRCS, Moorfields Eye Hospital, City Road, London EC1V 2PD. In addition to patients having the features of TKC, obtained from the above analysis, additional cases were recruited to illustrate the clinical spectrum of the disease. Fifty five patients were included, of whom 42 had the 'typical' appearances of the condition, and 13 having atypical features. The results are sum marised in Table II .
Typical Features
The clinical feature of the typical presentation of thiomersal keratoconjunctivitis were found in 42 of our patients. These included con junctival hyperaemia, with a mixed follicular and papillary response. However, the most striking findings in a well developed case were in the superior limbus and cornea, with limbal hyperaemia, associated with punctate staining of the limbus with fiuoroscein, and a kera topathy, extending down from the upper lim bus, often in the shape of an inverted triangle. The epithelium in these cases was opaque and contained microcysts and infiltrates as well as staining with fiuoroscein and rose bengal. A pannus was present in well developed cases. (Figs. 1a and b) . The time taken for resolution of clinical signs ranged from three weeks to nine months with a mean of 4.2 months. The management was avoidance of thiomersal solutions and contact lenses; no topical treat ment was used. Topical challenge was per formed in 16 patients with the typical appearance, all of whom demonstrated a positive response with no prolonged adverse reaction.
Atypical Presentations
The remaining 13 patients demonstrated a dif ferent spectrum of clinical features. In two patients the signs were similar to the superior limbic keratoconjunctivitis of Theodore.3 Figure 2 shows the superior limbal hyper aemia and oedema with few other signs apart from the pannus, which is often associated with soft lens wear. There was a well devel oped response to topical challenge in this patient. The time to resolution of signs was six months in this patient, and five months in the other patient.
Three patients had a bilateral coarse punc tate keratopathy as the predominant feature. Such corneal changes, which took between six months and nine months to resolve, can be confused with the coarse anterior stromal infiltrates typical of adenovirus keratitis, which may also take months to resolve. All three patients demonstrated a positive response to topical challenge with no adverse reactions. Figures 3a and b show such a case in which a patient, previously diagnosed as having viral keratitis, responded within 12 hours to topical challenge. The focal areas of nonwetting cornea are seen in most cases of thiomersal keratitis.
Severe keratopathy with significant visual loss (a reduction of visual acuity by three or more lines of Snellen) was found in three patients. In such a case (Fig. 4 ) the kerato pathy involved the whole cornea and resulted in permanent stromal opacification, associ ated with corneal irregularity, irregular astig matism, and loss of corneal clarity resulting in permanent loss of acuity. To date, in each of the three cases, the clinical signs have essen tially remained unchanged. Topical challenge was performed in two of the three patients, both of whom gave a positive response with no adverse reactions.
Dendritic corneal lesions were found in one patient (Fig. 5 ). Unlike herpetic dendritic lesions, these pseudo-dendrites were bilateral and lacked the terminal bulbs characteristic of herpetic disease. There was mild bilateral conjunctival hyperaemia, and a mild papillary tarsal response. There were no signs of stro- mal or endothelial disease in either eye. In this patient, no attempt was made to reproduce the condition with topical challenge. Follow ing cessation of lens wear, the dendritic lesions resolved after three months. Two patients in our series were hard lens wearers, both' using a wetting solution con taining thiomersal. One of the patients had a previous history of soft contact lens wear, whilst the other patient had never worn a soft lens. Both were suffering from lens intol erance and red eyes until the wetting solution was changed to one without thiomersal. Later, one of these patients responded rapidly to topical challenge with thiomersal (Fig. 6) .
The clinical picture resulting from topical challenge was also seen in two soft lens wearers who presented with acute 'red eye' with marked bulbar conjunctival hyperaemia but no other signs of thiomersal keratocon junctivitis. Both of these patients had been mistakenly diagnosed has having bacterial conjunctivitis which had been treated with topical antibiotics preserved with thiomersal.
Discussion
Thiomersal keratoconjunctivitis constitutes 10% of those seen in our survey of patients attending the contact lens clinic. Any practi tioner who sees patients with lens related disease will encounter thiomersal keratocon junctivitis, and should maintain a high index of suspicion.
There is evidence that thiomersal is a com mon cause of delayed hypersensitivity. 4-10 This subject has been well reviewed by Mondino, 1 1 and the evidence is both clinical and experimental.
Firstly, patients respond to minute con centrations of thiomersal after long periods of exposure. Once they have responded, exposure results in a rapid onset of symptoms and signs. This phenomenon is used in the topical challenge test described above. These findings are typical of hypersensitivity as opposed to toxicity because there is no evi dence of dose dependency. Secondly, there is the cytological evidence that Langerhans cells are present in limbal and adjacent tissues;!2 such cells have been implicated in cutaneous 'contact' hypersensitivity to a variety of chem icals.13 However, it should be noted that the results of skin testing and ocular challenge to thiomersal are not always consistent.! Thio mersal keratoconjunctivitis is common in our practice. This concurs with studies in which the incidence of skin hypersensitivity to thio mersal, as measured by patch testing, varied from 6.6 to 8% in the U.S.A.� to as high as 25% in Sweden.7,s These local differences probably depend on differences in exposure to thiomersal which is widely used as a preser vative in vaccines and topical antiseptics, as well as ophthalmic preparations,7 In one series ocular sensitivity was strongly associ ated with skin sensitivity, 2 but in another there was an infrequent association.!
The mechanism of ocular hypersensitivity to thiomersal has not been elucidated. It wQuld appear that hydrogel contact lenses absorb highly water soluble thiomersal which is then continually released from the lens allowing prolonged contact with the eye, thereby precipitating a local delayed hyper sensitivity reaction, initiated by sensitised T lymphocytes.
The classical presentation of thiomersal hypersensitivity has been well described, and is difficult to confuse with any other cause of contact lens related disease in soft lens wearers, However, there are many other manifestations that have received less atten tion in the literature, Patients may often dis continue lens wear because of ocular irritation that in retrospect was probably due to undiag- nosed thiomersal hypersensitivity. After the symptoms have subsided, usually within a few weeks, and the lenses are replaced using the same solutions, severe conjunctival hyper aemia will develop within hours. This is often mistakenly treated· as microbial con junctivitis; on occasion with an antibiotic solu tion containing thiomersal that will exacerbate the situation further . . As both our study and other workers have shown,! this may result in severe keratopathy with perma nent loss of visual acuity.
We describe two patients having a clinical picture similar to superior limbic keratocon junctivitis (SKC) of Theodore,3 with signs confined to the superior limbus and upper one third of the cornea_ Fuerst et aP4 and Stenson!5 described a similar appearance a�d empha sised the longer time to resolution compared with cases of idiopathic SKC. They felt, how ever, that the condition they observed was not entirely due to thiomersal hypersensitivity. However they did not use topical challenge to confirm the diagnosis.
The inclusion of soft contact lenses as a cause of corneal dendritic lesions has been described by Margulies and Mannis.!6 In their paper they emphasised the absence of termi nal bulbs as a morphological feature of the pseudodendrite lesion associated with soft lens wear. They did not specifically identify thiomersal as the causative factor, but did point out that it, together with chlorbutanol, damages and loosens corneal epithelium. Of interest is their observation of a papillary con junctival response, in association with the cor neal lesions, which they suggested might point to an underlying immunological mechanism. Our patient also demonstrated such a papil lary tarsal conjunctival reaction.
The inclusion of the two hard lens wearers with signs of thiomersal hypersensitivity has not been previously reported, and shows that, although it is unusual, they are not prone to developing the condition.' This is probably because of the smaller amounts of thiomersal presented to the eye by the hard lens, result ing in rapid elution by the tears, and also because in the soft lens the stimulus is pro longed as a result of absorption of thiomersal by the material.
An important consideration in the develop ment of thiomersal sensitivity is the changing trend in contact lens hygiene methods; as a result of hypersensitivity reactions there is now a decrease in the use of thiomersal pre served disinfectants, and non-preserved systems have become more popular; these employ non-preserved saline, sodium isocya nate or hydrogen peroxide. However, most soft contact lens cleaners continue to be pre served with thiomersal and may precipitate thiomersal keratoconjunctivitis. We advocate the use of the two cleaners *'Pliagel' (Alcon Laboratories U.K. Ltd., Imperial Way, Wat ford, Herts WD2 4YR) or *'Miraflow' (Cooper Vision Optics Ltd., Permalens House, 1 Botley Road, Hedge End, South ampton S03 3HB) which are both thiomersal free, together with non-preserved disinfection systems for patients with thiomersal kerato conjunctivitis once the signs of the condition have regressed.
Management of TKC was avoidance of thiomersal solutions and contact lenses. Steroids had no effect and no other topical medication was used. Patients were advised to avoid lens wear until full resolution of the keratopathy. Thiomersal in their existing hydrogel lenses can be removed by soaking in sterile non-preserved saline. We recommend soaking for a week in daily changes of fresh saline before the lenses are reused.
Our study reveals the wide range of patho logical and corneal changes that may evolve from thiomersal hypersensitivity. In cases with atypical features the diagnosis may be suspected if a careful history is taken, but can only be confirmed by topical challenge. We use a solution of 0.005% thiomersal in iso tonic saline for this and the effects last only several days after a ,positive response has developed. This is manifested as an acute onset of conjunctival hyperaemia in the chal lenged eye usually within 12 hours of starting to instil one drop four times per day. In some cases, however, it has taken up to 72 hours of this dosage before a response has developed. In all those tested the effect was short lived and without adverse sequelae.
